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nter-surgeon variation in skin incisions for tibial nailing in
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.L.A. Kerverb,∗, M. Lelivelda, H.P. Theeuwesb, M.H.J. Verhofstada,
.J. Kleinrensinkb
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Introduction: Intramedullary nailing of the tibia has become the
tandard therapy for tibial shaft fractures. One of the most com-
on complaints after this procedure is chronic anterior knee pain.
his phenomenon is not yet elucidated, but might be associated
ith iatrogenic injury to the infrapatellar nerve. Damage of this
erve causes sensory disturbances in its area of distribution and
lso neuroma formation has been described. Although various sur-
ical approaches of the entry point in the proximal tibia have been
roposed, no consensus exists regarding the surgical-anatomical
andmarks for a safe approach of the medullary canal.
Objective: To visualize the inter-surgeon variation in skin inci-
ions for tibial nailing and to map the surgical anatomy of the
nfrapatellar nerve.
Materials and methods: Dutch trauma surgeons and residents
n=16) were asked to draw an incision for tibial nailing on differ-
nt embalmed human knees. Incision placement was expressed in
elation to these anatomical landmarks: the upper and lower edge
f the patella, the tibial tubercle and the medial and lateral edge
f the proximal tibia (Fig. 1). Finally, the infrapatellar nerves of ten
ifferent cadaver knees were dissected and marked. All knees were
igitally photographed and analysed using Computer Assisted Sur-
ical AnatomyMapping (CASAM), anewsoftware tool that is able to
epict all drawn incisions and all dissected infrapatellar nerves on
eal cadaver legs into one computed leg with standard dimensions.Results: On average trauma surgeons performed 5 (0–15) tibial
ailing procedures per year and had 4.7 (0–16) years of experience.
orm and place of the incisions were highly variable. Surgeons that
erformed ﬁve or more procedures per year mainly made a central
ncision whilst surgeons that performed less than ﬁve approaches
Fig. 1.1 (2010) 131–166
per year showed more variation in incision placement (Fig. 1.1).
The variation in the topographic anatomy of the infrapatellar nerve
was high, but it was mainly located medial of the patella and patel-
lar tendon. Branching of the nerve occurred caudal to the patella
and far most branches crossed the patellar tendon. Of 16 incisions
drawn, only the lateral incision (n=1) would not have damaged
an infrapatellar nerve branch. In the central incisions (n=10) and
mainly in the medial incisions (n=5) the dissected infrapatellar
nerves would have been at risk for transsection (Fig. 1.2).
Conclusions: The variation between surgeons of the skin inci-
sion for tibial nailing appears highly variable. The infrapatellar
nerve is at risk for iatrogenic damage in all vertical incisions except
if performed lateral to the patella tendon. Oblique or horizontal
approaches seem good alternatives to prevent iatrogenic nerve
injury.
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Infrapatellar nerve damage, a possible cause for chronic ante-
rior knee pain after tibial nailing?
M. Leliveld ∗, M. Verhofstad
Department of Surgery, St. Elisabeth Hospital Tilburg, The Netherlands
Introduction: Intramedullary nailing of the tibia has become the
conventional therapy for tibial shaft fractures.Oneof themost com-
mon complaints associated with this procedure is chronic anterior
knee pain. Surgical damage to the infrapatellar nerve is one pos-
sible causative factor for post-nailing knee pain. The infrapatellar
nerve is exclusively sensory and runs subcutaneously almost per-
pendicular to the patellar tendon. The purpose of this study was to
determine the prevalence of chronic knee pain after tibial nailing in
our institute and its relation with sensory disturbances at the nail
entry site.Material andmethods:Achart reviewwasconducted.All patients
between 15 and 65 years with healed traumatic tibial shaft frac-
tures treated with an intramedullary nail between 1998 and 2008
were included. Exclusion criteria were: fracture lines extending
into the knee or ankle joint, any other fracture in the affected leg,
